Whether cancer cells impair the healing of intestinal and other wounds is uncertain. Any such influence, be it caused directly by these cells and their products or secondary to systemic changes in the host, is in any case likely to be complex because of the diversity of tumour behaviour and the great cellular and chemical activity of wounded tissue.
Large bowel anastomoses are of interest in this context because they often leak and because many patients requiring resections for colorectal cancer have locally advanced or disseminated disease (Ellis 1971 , Slaney 1969 . Goligher et al. (1970) and others have shown leakage to be marginally more common in such patients. However, it is difficult to decide from clinical studies whether this is caused by tumour cells, their systemic sequeke, or the associated local problems of infection and obstruction. For these reasons a series of controlled experiments has been devised to see whether early colonic healing is impaired in the presence of malignant cells and, if so, what general factors and mechanisms are responsible. In this paper our early results are summarized.
The model: The healing of standard colonic anastomoses was compared in randomly selected groups of rats bearing differing numbers and types of tumour cells, implanted either at the site of anastomosis (local) or in the dorsal subcutis (distant).
Methods: Three hundred random-bred female Sprague-Dawley rats weighing 150-250 g were used. At laparotomy, the proximal colon was divided transversely 3 cm distal to the ileocecal valve and an end-to-end inverting single-layer anastomosis was constructed, using interrupted 60 silk sutures.
The transplantable tumours used were, in descending order of growth rate, the Walker 256 tumour, the Novikoff hepatoma and the Yoshida sarcoma. All are undifferentiated and grow more rapidly than any human cancer. They were either implanted at the site of anastomosis (local) as cell suspensions, or in the dorsal subcutis (distant) as solid fragments. The cell counts given are the estimated number of cells in the body at the time of anastomosis. Assessment of healing was by observation, histology, wound hydroxyproline estimations (Woessner 1961) and bursting strength measurements. The latter were expressed as the circular tension in the bowel wall (CWT) at the moment of bursting after inflation with air at 1.5 ml/min. We modified the method of Nelsen & Anders (1966) to make these measurements.
Systemic changes in the animals were monitored just prior to sacrifice by estimation of serum electrolytes, serum total protein, blood urea and hEemoglobin. Changes in body weight were also noted.
Numerical comparisons have been subjected to statistical analysis using Student's t test and analysis of variance.
Observations: To provide a useful starting point, we first investigated the effect of numerous, rapidly growing, local tumour cells on anastomotic healing. Thirty-five control rats were compared with 35 rats in whom the anastomosis had been bathed during construction with 106 viable Walker cells. The animals were sacrificed in groups of 5 on Days 2, 4, 5, 6, 8, 10 and 12. Eleven rats died before assessment, including 8 tumour-bearing ones. By six days, sheets of Walker cells had appeared in the seromuscular layers of the tumour anastomoses and there was reduction of collagen formation compared to controls. anastomoses ( ) and anastomoses inpresence of 106 local Walker cells (----). Each point is the mean of4 or 5 readings+±s.e. mean strength estimations. At 6 days there is a significant difference between the two groups (P<0.01) and later this increases.
Subsequently, all animals were assessed in groups of 10 at 7 days.
We confirmed that the effect was caused by living tumour cells by comparing control anastomoses with those irrigated with either 106 irradiated Walker cells or tissue culture medium alone; there were no significant differences.
The local effect of different tumour cells is summarized in Table 1 . The close correlation between strength and hydroxyproline concentration (proportional to total collagen) is well shown. There are significant differences between controls and both the Walker group (P<0.001) and the Novikoff group (P<0.01), but not the Yoshida group. The degree of impairment appears to increase with the growth rate of the tumour.
Next, the effects of local and distant cells present in varying numbers were compared, beginning with the Walker tumour. The groups and results are shown in experiment performed with the Yoshida tumour showed no impairment until 107 local cells were present (P<0.01) or more than 109 distant cells.
Systemic changes: All animals lost weight in the early postoperative period. By 7 days, controls had returned to normal, but tumour-bearing rats had increased further in weight.
Overall, there was a significant association (P<0.001) between diminished bursting strength (CWT < 120 N m-1) and hypoproteinemia (STP <6.0 g/100 ml). Further, there was significant linear correlation of bursting strength and serum total protein when anastomoses were grouped according to type and site of tumour. The estimated regression lines are compared in Fig 2. No other significant differences were noted.
Discussion
These results show that early colonic healing may be impaired in the presence of malignant cells The degree of impairment depends on the type of tumour (increases with growth rate), the position of cells in relation to the anastomosis (increases if present locally), and the total number of cells present.
The mechanisms are unknown. Our findings suggest that protein depletion, a systemic sequel to tumour growth, is important and it is tempting to suggest that it is the principal factor when tumour cells are distant from the suture line. Daly et al. (1972) found a strikingly similar correlation between bursting strength and serum protein levels in protein-depleted rats. Local cells, however, cause added impairment, particularly the rapidly growing Walker and Novikoff tumours. This may be partly caused by simple interposition of rapidly dividing cells between the wound edges. We have also found in a study using tritiated thymidine that tumour cells, especially the Walker, inhibit the division of neighbouring wound fibroblasts and epithelial crypt cells.
The clinical relevance of this work is debatable, because transplantable tumours probably exaggerate healing impairment. It suggests, however, that colonic anastomoses in patients with advanced cancer may heal badly and leak, especially if there is hypoproteintemia, or if tumour cells are present in or around the suture line.
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Incidence of Incisional Hernia Following Dehiscence of the Abdominal Wound
There is considerable literature on factors supposed to be associated with the dehiscence of an abdominal wound (Tweedie & Long 1954 , Hampton 1963 , Efron 1965 ) and many techniques have been described to reduce this incidence (Lehman et al. 1968 , Mendoza et al. 1966 McCallum & Link 1964 , but little is really definite about the etiology. Once dehiscence has occurred, however, surgical teaching suggests that following resuture the wound heals well. In this study we have assessed the incidence of incisional hernia following resuture of abdominal wounds in an attempt to see if this surgical teaching is correct.
Method
The records of all patients who burst their abdominal wounds at St Thomas's Hospital between 1962 and 1966 were studied. There were 103 patients and information was extracted from their notes. A number of these patients were subsequently examined either by one of us, or by their own general practitioner. Any one of four criteria was required before a diagnosis of incisional hernia was accepted:
(1) that it was mentioned at least twice in the patient's notes;
(2) that it had subsequently been repaired;
(3) that it was found by us on examination; (4) that it was found by the patient's practitioner (if the patient lived a long distance from St Thomas's).
Results
There were-63 men and 40 women (Table 1) . Only 12 patients under the age of 40 had wound dehiscence. Forty-nine patients had developed a hernia, while 21 patients definitely did not have a hernia; 21 patients had died and 12 were lost to follow up. Five patients had no resuture performed and they all finished with an incisional hernia. Ninety-eight were, therefore, resutured; 44 (45 %) developed a hernia. Factors Influencing Wound Healing (1) The following factors said to influence wound healing were studied to assess their importance in relation to the incidence of incisional hernia following dehiscence of an abdominal wound: age, obesity, chest infection, abdominal distension, wound infection, steroids, blood urea, hemoglobin, vitamin C deficiency, original diagnosis of malignancy, original surgery for vascular disease. We could find no correlation between any of these factors and the incidence of hernia except 
